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(54) PIXEL STRUCTURE AND DISPLAY DEVICE HAVING THE SAME

(67)  Anpixel structure is disposed on a substrate and
includes abump, afirstinsulating layer, a semiconductive
layer, a second insulating layer, a metal layer, and a pixel
electrode. The bump is disposed on the substrate. The
firstinsulating layer is disposed on the substrate and cov-
ers the bump. The first insulating layer has a protruding
portion at the position at which the first insulating layer
covers the bump. The semiconductive layer is disposed
on the first insulating layer, and at least a portion of the

100A

semiconductive layer is disposed above the protruding
portion. The second insulating layer is disposed on the
firstinsulating layer and covers the semiconductive layer.
The second insulating layer has a via, so as to make a
portion of the semiconductive layer be not covered by
the second insulating layer. The via corresponds to the
protruding portion in a direction perpendicular to the sub-
strate. The metal layer is electrically connected to the
semiconductive layer through the via.
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Description
BACKGROUND
Technical Field

[0001] The present disclosure relates to a pixel struc-
ture and a display device having the same.

Related Art

[0002] In various electronic products of home appli-
ance devices, liquid crystal displays in which thin film
transistors (TFT) are applied have been widely used. The
TFT liquid crystal display mainly consists of a TFT array
substrate, a colorfilter array substrate, and aliquid crystal
layer. A plurality of TFTs that is arranged in an array and
a pixel electrode that is configured corresponding to the
TFT are disposed on the TFT array substrate.

[0003] However,in a pixel structure of the liquid crystal
display, arrangement of liquid crystal molecules in a liquid
crystal layer may be affected by the structure and topog-
raphy, resulting in that the pixel structure cannot normally
present a signal. Moreover, as resolution that a liquid
crystal display can provide becomes increasing high, lig-
uid crystal molecules are affected by the structure and
topography more significantly. For this, how to effectively
solve the foregoing problem is one of the important de-
velopment topics at present, and is also an aspect to
make improvement in the related field at present.

SUMMARY

[0004] An embodiment of the present disclosure pro-
vides a pixel structure, comprising a bump, a first insu-
lating layer, a semiconductive layer, a second insulating
layer, a metal layer, and a planarization layer. The first
insulating layer may protrude through a topographical
form of the bump and a protruding portion may be formed.
With the presence of the protruding portion, a height dif-
ference between the second insulating layer and the met-
al layer may be reduced, and topographical fluctuations
of an upper surface of the planarization layer are reduced
accordingly, so that liquid crystal molecules that are sub-
sequently formed above the planarization layer are less
affected by the topography, so as to further avoid discli-
nation of liquid crystal molecules.

[0005] An embodiment of the present disclosure pro-
vides a pixel structure, disposed on a substrate, and com-
prising a bump, a first insulating layer, a semiconductive
layer, a second insulating layer, a metal layer, and a pixel
electrode. The bump is disposed on the substrate. The
firstinsulating layer is disposed on the substrate and cov-
ers the bump. The first insulating layer has a protruding
portion at a position at which the firstinsulating layer cov-
ers the bump. The semiconductive layer is disposed on
the first insulating layer, and at least a portion of the sem-
iconductive layer is disposed above the protruding por-
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tion. The second insulating layer is disposed on the first
insulating layer and covers the semiconductive layer. The
second insulating layer has a via, so as to make a portion
of the semiconductive layer be not covered by the second
insulating layer. The via corresponds to the protruding
portion in a direction perpendicular to the substrate. The
metal layer is electrically connected to the semiconduc-
tive layer through the via of the second insulating layer.
A vertical projection of the bump on the substrate is
present within a vertical projection of the metal layer on
the substrate. The pixel electrode is electrically connect-
ed to the semiconductive layer.

[0006] In some embodiments, the pixel structure fur-
ther comprises a planarization layer. The planarization
layer covers the metal layer and the second insulating
layer. The bump is located between the substrate and
the planarization layer. The planarization layer has a con-
cave portion. The concave portion is located on an upper
surface of the planarization layer opposite the metal lay-
er. A vertical projection of the concave portion on the
substrate is at least partially overlapped with the via, and
a maximum depth of the concave portion is less than 100
nanometers.

[0007] In some embodiments, the pixel structure fur-
ther comprises the planarization layer and a display me-
dium layer. The planarization layer covers the metal layer
and the second insulating layer, and the bump is located
between the substrate and the planarization layer. The
display medium layer is disposed on the planarization
layer, and has a plurality of display media.

[0008] Insome embodiments, the vertical projection of
the bump on the substrate extends from inside of the via
to outside of the via along an extending direction of the
metal layer.

[0009] Insome embodiments, a thickness of the bump
is T1, a thickness of the semiconductive layer is T2, and
1.5< (T1/T2) <5.

[0010] Insome embodiments, a thickness of the bump
is T1, and 100 nanometers <T1<250 nanometers.
[0011] In some embodiments, the first insulating layer
and the second insulating layer are respectively formed
of asingle dielectric layer or a plurality of dielectric layers.
[0012] In some embodiments, at least partial of the
metal layeris adapted as a data line, and atleasta portion
of the semiconductive layer has an extending direction
substantially the same as an extending direction of the
data line.

[0013] In some embodiments, at least a portion of the
semiconductive layer is disposed overlapping the metal
layer in a direction perpendicular to the substrate.
[0014] In some embodiments, the pixel structure fur-
ther comprises a light-shielding layer. The light-shielding
layer is disposed above on the substrate. The metal layer
be located between the light-shielding layer and the
bump. The vertical projection of the bump on the sub-
strate is present within a vertical projection of the light-
shielding layer on the substrate.

[0015] An embodiment of the present disclosure pro-



3 EP 3 327 497 A1 4

vides a display device, comprising a display panel and a
pixel structure. The display panel has a display zone and
a peripheral zone. The peripheral zone is adjacent to the
display zone. The pixel structure is disposed inside the
display zone of the display panel.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1A is a schematic top view of a pixel structure
according to the present disclosure in a first embod-
iment.

FIG. 1B is an enlarged view of an area B of the pixel
structure in FIG. 1A.

FIG. 1C is a cross-sectional view along section line
1C-1C in FIG. 1B.

FIG. 1D is a cross-sectional view of the pixel struc-
ture in some embodiments, where a sectional posi-
tion in FIG. 1D is the same as thatin FIG. 1C.

FIG. 1E is a cross-sectional view along section line
1E-1E in FIG. 1B.

FIG. 1F is a cross-sectional view of the structure in
FIG. 1C and a light-shielding layer on the structure.

FIG. 2 is a schematic top view of a pixel structure
according to the present disclosure in a second em-
bodiment.

FIG. 3 is a schematic top view of some embodiments
of a display device according to the present disclo-
sure.

DETAILED DESCRIPTION

[0017] In presentdisclosure, when an elementis "con-
nected" or "coupled", it may indicate that the element is
"electrically connected" or "electrically coupled". "Con-
nected" or "coupled" may further be used to indicate that
two or more elements operate cooperatively or interact
with each other. Oppositely, when an element is "directly
on another element" or "directly connected to" another
element, there is no intermediate element. As used here-
in, "connection" may refer to physical and/or electrical
connection.

[0018] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. Like
reference numerals designate like elements throughout
the specification. It will be understood that when an ele-
ment such as a layer, film, region, or substrate is referred
to as being "on" or "above" another element, it can be
directly on or directly above the other element or inter-
vening elements may also be present. In contrast, when
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an elementis referred to as being "directly on" or "directly
above" or "contact" another element, there are no inter-
vening elements present.

[0019] The terms used herein are merely used for de-
scribing specific embodiments, and are not limitative. As
used herein, unless otherwise clearly indicated in the
content, singular forms "a", "one", and "the" are intended
to include plural forms, and include "at least one". "Or"
indicates "and/or".

[0020] As used herein, "about", "similar", or "substan-
tially" includes the value and an average value of values
in an acceptable deviation range of a specific value de-
termined by a person of ordinary skill in the art, taking
the discussed measurement and a specific quantity of
errors related to the measurement (that is, limitations of
ameasurement system) into consideration. For example,
"about" may indicate within one or more standard devi-
ations of the value, or within =20%, =10%, or +5%.
[0021] A pixel structure of the present disclosure in-
cludes a bump, a first insulating layer, a semiconductive
layer, a second insulating layer, a metal layer, and a
planarization layer. Thefirstinsulating layermay protrude
through a topographical form of the bump and a protrud-
ing portion may be formed. With the presence of the pro-
truding portion, a height difference between the second
insulating layer and the metal layer may be reduced, and
topographical fluctuations of an upper surface of the
planarization layer are reduced accordingly, so that liquid
crystal molecules that are subsequently formed above
the planarization layer are less affected by the topogra-
phy, so as to further avoid light leakage caused by dis-
clination of liquid crystal molecules.

[0022] ReferringtoFIG. 1A,FIG. 1B,andFIG. 1C.FIG.
1A is a schematic top view of a pixel structure 100A ac-
cording to the present disclosure in a first embodiment.
FIG. 1B is an enlarged view of an area B of the pixel
structure 100A in FIG. 1A. FIG. 1C is a cross-sectional
view along section line 1C-1C in FIG. 1B. To clearly rep-
resent a position of a bump 114, the bump 114 in FIG.
1A, FIG. 1B, and FIG. 1C is drawn in a mesh form. The
pixel structure 100A may be disposed on a substrate 101,
and the pixel structure 100A includes a first insulating
layer 102, a gate line 103, a light-shielding portion 105,
a semiconductive layer 106, a second insulating layer
108, a metal layer 112, the bump 114, a planarization
layer 116, and a pixel electrode 130.

[0023] The light-shielding portion 105 is, for example,
a light-shielding metal, and may be selectively disposed
on the substrate 101. The gate line 103 is located on the
light-shielding portion 105. At least one insulating layer
may be disposed between the gate line 103 and the light-
shielding portion 105. The gate line 103 may be at the
same time used as a gate electrode and a gate line. The
metal layer 112 may be atthe same time used as a source
electrode and a data line. A plurality of gate lines 103
and a plurality of metal layers 112 (for example, the data
lines) may be interlaced (or namely intersected, or name-
ly crossover) with each other to define a plurality of pixel
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areas. The pixel electrode 130 is correspondingly dis-
posed in the defined pixel area. The metal layer 112 is
connected to the semiconductive layer 106 through a via
110. At least a portion of the semiconductive layer 106
has an extending direction the same as an extending
direction of the metal layer 112 and vertical projections
of the at least a portion of the semiconductive layer 106
and the metal layer 112 on the substrate 101 are over-
lapped with each other. At least a portion of the semicon-
ductive layer 106 and the gate line 103 are interlaced
with each other. The gate line 103, the semiconductive
layer 106, the metal layer 112, and a conductive layer
113 together form a transistor structure. The pixel elec-
trode 130 s electrically connected to the conductive layer
113, and the conductive layer 113 is electrically connect-
ed to the semiconductive layer 106. In other words, the
conductive layer 113 can be as a drain electrode of a
transistor structure.

[0024] Thebump 114 isdisposed onthe substrate 101,
and has a thickness T1. The bump 114 may be formed
of a light-shielding material; however, the present disclo-
sure is not limited thereto. In an embodiment in which
the bump 114 is formed of a light-shielding material, the
material of the bump 114 may be a metal material, and
the thickness T1 of the bump 114 may be adjusted ac-
cording to light-shielding characteristics of the metal ma-
terial. In some embodiment, the material of the bump 114
may be alloy or other suitable materials. For example, if
a characteristic relationship between thickness and light
transmittance of a used metal material is "when the thick-
ness of the metal material is X units, the metal material
has light transmittance less than about 0.1%", in such a
characteristic relationship, the thickness T1 of the bump
114 substantially may be greater than or equal to 5X units
and less than or equal to 15X units, thatis, 5X<T1 <15X.
In other words, the thickness T1 of the bump 114 is great-
er than a thickness that exists when a light-shielding con-
dition is met. The foregoing range of thickness is appli-
cable to the thickness T1 of the bump 114 formed of a
metal material. However, regardless of whetherthe bump
114 is formed of a light-shielding material or a non-light-
shielding material, the thickness T1 of the bump 114 may
be greater than or substantially equal to 100 nanometers
(nm) and less than or substantially equal to 250 nm, that
is, 100 nm < T1 <250 nm.

[0025] The firstinsulating layer 102 is disposed on the
substrate 101, and covers the bump 114. The first insu-
lating layer 102 may be formed of a single dielectric layer
or a plurality of dielectric layers. For example, in this em-
bodiment, the first insulating layer 102 may be formed of
two dielectric layers. One of the two dielectric layers is
as a first buffer layer 120, and the other of the two die-
lectric layers is as a second buffer layer 122. The first
buffer layer 120 is disposed on the substrate 101 and
coversthe bump 114. The second buffer layer 122 covers
the first buffer layer 120. The first buffer layer 120 may
be silicon nitride (SiNx) or silicon nitroxide (SiOxNy). The
second buffer layer 122 may be silicon oxide (SiOx) or
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silicon nitroxide (SiOxNy). In this embodiment, with the
presence of the bump 114, the first insulating layer 102
may protrude through a topographical form of the bump
114 and a protruding portion 104 may be formed. In other
words, the protruding portion 104 exists above a position
at which the first insulating layer 102 covers the bump
114.

[0026] The semiconductive layer 106 is disposed on
the first insulating layer 102 and is at least located on the
protruding portion 104 of the first insulating layer 102,
that s, the vertical projection of the semiconductive layer
106 on the substrate 101 is at least partially overlapped
with a vertical projection of the bump 114 on the substrate
101. In this embodiment, the vertical projection of the
bump 114 on the substrate 101 is present within the ver-
tical projection of the semiconductive layer 106 on the
substrate 101, for example, the range of the semicon-
ductive layer 106 between a dotted line L1 and a dotted
lineL1’in FIG. 1C. Specifically, the bump 114 has a width
W1, the semiconductive layer 106 has a width W2, and
the width W1 of the bump 114 is less than the width W2
of the semiconductive layer 106. A width relationship be-
tween the bump 114 and the semiconductive layer 106
is shown in FIG. 1B and/or FIG. 1C. In addition, the sem-
iconductive layer 106 has a thickness T2, and a ratio of
the thickness T1 of the bump 114 to the thickness T2 of
the semiconductive layer 106 is greater than or substan-
tially equal to 1.5 and is less than or substantially equal
to 5, that is, 1.5< (T1/T2) <5. In addition, the semicon-
ductive layer 106 may be used as a channel zone of a
TFT (not shown), or is doped to become a source zone
and a drain zone of the TFT. A material of the semicon-
ductive layer 106 may be polycrystalline silicon ora metal
oxide semiconductor. In addition, the semiconductive
layer 106 is electrically connected to the pixel electrode
130. For example, the semiconductive layer 106 may be
electrically connected to the pixel electrode 130 through
the conductive layer 113 thatis located between the sem-
iconductive layer 106 and the pixel electrode 130.
[0027] The second insulating layer 108 is disposed on
the first insulating layer 102 and covers the semiconduc-
tive layer 106. The second insulating layer 108 may be
formed of a single dielectric layer or a plurality of dielectric
layers. For example, in this embodiment, the second in-
sulating layer 108 may be formed of three dielectric lay-
ers, which are respectively a gate insulating layer 124, a
first barrier layer 126, and a second barrier layer 128.
The gate insulating layer 124 is disposed on the first in-
sulating layer 102. The gate line 103 is disposed on the
gate insulating layer 124. The gate insulating layer 124
may be at least electrically isolate the gate line 103 and
the semiconductive layer 106 in FIG. 1A at a position at
which the gate line 103 and the semiconductive layer 106
are overlapped. The first isolation layer 126 is disposed
on the gate insulating layer 124. The second isolation
layer 128 is disposed on the first isolation layer 126. The
firstisolation layer 126 may be silicon oxide (SiOx), silicon
nitride (SiNx) or silicon nitroxide (SiOxNy). The second
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isolation layer 128 may be silicon nitride (SiNx), silicon
oxide (SiOx) or silicon nitroxide (SiOxNy).

[0028] Thesecondinsulatinglayer 108 hasthevia110.
The via 110 is located above the semiconductive layer
106 and penetrates the gate insulating layer 124, the first
isolation layer 126, and the second isolation layer 128,
so as to make a portion of the semiconductive layer 106
be not covered by the second insulating layer 108. In
other words, the semiconductive layer 106 that is located
between the via 110 and the protruding portion 104 may
be exposed from the second insulating layer 108 through
the via 110. In another aspect, a position at which the via
110 is provided may correspond to a position of the pro-
truding portion 104. For example, the via 110 corre-
sponds to the protruding portion 104 in a direction per-
pendicular to the substrate 101. In addition, according to
the foregoing description, because the first insulating lay-
er 102 has the protruding portion 104 at the position at
which the first insulating layer 102 covers the bump 114,
the vertical projection of the bump 114 on the substrate
101 is present within a boundary range of a vertical pro-
jection of the via 110 on the substrate 101 of the second
insulating layer 108. For example, the bump 114 shown
in FIG. 1Cis presentwithin arange of the via 110 between
a dotted line L2 and a dotted line L2".

[0029] The metal layer 112 is disposed on the second
insulating layer 108, and is electrically connected to the
semiconductive layer 106 through the via 110 of the sec-
ond insulating layer 108. That is, the metal layer 112
through the via 110 may contactthe semiconductive layer
106 is exposed by the via 110 to form an electrical con-
nection between the metal layer 112 and the semicon-
ductive layer 106. In addition, the vertical projection of
the bump 114 on the substrate 101 is present within the
vertical projection of the metal layer 112 on the substrate
101, for example, within a range of the metal layer 112
between a dotted line L3 and a dotted line L3’ in FIG. 1C.
Specifically, the metal layer 112 has a width W3. The
width W1 of the bump is less than the width W3 of the
metal layer 112. A width relationship between the bump
and the metal layer 112 is shown in FIG. 1B and/or FIG.
1C. By means of this size configuration relationship, the
disposed bump 114 does not affect an aperture ratio of
the pixel structure 100A. In addition, the vertical projec-
tion of the metal layer 112 on the substrate 101 is located
outside of a vertical projection of the pixel electrode 130
on the substrate 101. The metal layer 112 may be used
as a data line of the pixel structure 100A, so that the pixel
electrode 130 can be driven by using the gate line 103,
the semiconductive layer 106, and the metal layer 112.
In another aspect, the foregoing conductive layer 113
thatis located between the semiconductive layer 106 and
the pixel electrode 130 may be formed by using a process
the same as that of the metal layer 112. That is, the con-
ductive layer 113 and the metal layer 112 may be formed
by using a same film material.

[0030] In addition, although the width W3 of the metal
layer 112 is greater than the width W2 of the semicon-
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ductive layer 106 in FIG. 1B and FIG. 1C, in another
embodiment, the width W3 of the metal layer 112 may
be less than or substantially equal to the width W2 of the
semiconductive layer 106. For example, referring to FIG.
1D, FIG. 1D is a cross-sectional view of the pixel structure
in some embodiments. A cross-sectional position in FIG.
1D is the same as that in FIG. 1C. In FIG. 1D, the width
of the metal layer 112 is less than the width of the sem-
iconductive layer 106. Therefore, the range of the sem-
iconductive layer 106 between the dotted line L1 and the
dotted line L1’ is greater than the range of the metal layer
112 between the dotted line L3 and the dotted line L3’
However, regardless of a width relationship between the
semiconductive layer 106 and the metal layer 112, the
vertical projection of the bump 114 on the substrate 101
is still present within the vertical projections of the sem-
iconductive layer 106 and the metal layer 112 on the sub-
strate 101. In other words, the width of the bump 114 is
still less than the width of either of the semiconductive
layer 106 and the metal layer 112.

[0031] Referring to FIG. 1B and FIG. 1C again. By
means of the foregoing configuration, because the pro-
truding portion 104 may be formed through the bump 114
on the first insulating layer 102 at the position at which
the first insulating layer 102 covers the bump 114, a top-
ographical segment difference between the second in-
sulating layer 108 and the metal layer 112 that is located
inside the via 110 above the protruding portion 104 may
be reduced. For example, refer to FIG. 1B and FIG. 1E.
FIG. 1E is a cross-sectional view along section line 1E-
1E in FIG. 1B. FIG. 1E mainly shows that a height differ-
ence G exists between the metal layer 112 inside the via
110 and the metal layer 112 outside the via 110. By
means of the foregoing configuration, when the metal
layer 112 on the second insulating layer 108 contacts the
semiconductive layer 106 through the via 110, the height
difference G of the metal layer 112 can also be reduced.
[0032] Specifically, a vertical distance between the
substrate 101 and the metal layer 112 located inside the
via 110 may increase because the protruding portion 104
is present, so as to reduce a height difference between
an upper surface of the second insulating layer 108 and
an upper surface of the metal layer 112 located inside
the via 110, and a surface on which the planarization
layer 116 is to be disposed is provided accordingly. Re-
ferring to the following description for details.

[0033] As shown in FIG. 1C, the planarization layer
116 covers the second insulating layer 108 and the metal
layer 112. The planarization layer 116 has an upper sur-
face S opposite the substrate 101 (such as inner surface
of the substrate 101). After the planarization layer 116 is
formed on the second insulating layer 108 and the metal
layer 112, the upper surface S of the planarization layer
116 has fluctuating topography (or namely undulating to-
pography, or namely rise and fall topography) corre-
sponding to the second insulating layer 108 and the metal
layer 112. For example, because a portion of the metal
layer 112 is present within the via 110 and contacts the
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semiconductive layer 106, slight settlement (or namely
slight concave) exist at the position corresponding to the
via 110 on the upper surface S of the planarization layer
116.

[0034] For this, because the bump 114 and the pro-
truding portion 104 may reduce the height difference be-
tween the upper surface of the second insulating layer
108 and the upper surface of the metal layer 112 located
inside the via 110, a settlement degree (or namely set-
tlement amount) of these slight settlement may also be
reduced. Specifically, in FIG. 1C, the planarization layer
116 has a concave portion (or namely settlement portion)
118, and a vertical projection of the concave portion 118
on the substrate 101 is at least partially overlapped with
the vertical projection of the via 110 on the substrate 101.
The concave portion 118 has a maximum depth D, and
the maximum depth D of the concave portion 118 is less
than about 100 nm. By reducing a settlement degree of
the concave portion 118, topographical fluctuations that
exist on the upper surface S of the planarization layer
116 are also relatively reduced, so as to prevent a sub-
sequent structure from being affected by the topograph-
ical fluctuations. For example, as shown in FIG. 1C, a
display medium layer 132 disposed on the planarization
layer 116 has a plurality of display media 134. The display
medium 134 may be liquid crystal molecules, and a ver-
tical projection of a portion of the display medium 134 on
the substrate 101 is present within the vertical projection
of the bump 114 on the substrate 101. The portion of the
display medium 134 is, for example, a display medium
134’. Because the topographical fluctuations of the upper
surface S of the planarization layer 116 are relatively re-
duced, the display medium 134’ may be less affected by
the topography, so as to further avoid disclination, so as
to further avoid light leakage.

[0035] In addition, refer to FIG. 1F. FIG. 1F is a cross-
sectional view of the structure in FIG. 1C and a light-
shielding layer 136 on the structure. The pixel structure
100A may also include the light-shielding layer 136. The
light-shielding layer 136 may be disposed on an opposite
substrate 138, and may be located above the planariza-
tion layer 116. The metal layer 112 is located between
the light-shielding layer 136 and the bump 114. The ver-
tical projection of the bump 114 on the substrate 101 is
present within a vertical projection of the light-shielding
layer 136 on the substrate 101, for example, a range
between a dotted line L4 and a dotted line L4’. By means
of this size configuration relationship, the disposed bump
114 does not affect the aperture ratio of the pixel structure
100A. Therefore, while the aperture ratio is maintained,
the pixel structure 100A reduces the height difference
between the second insulating layer 108 and the metal
layer 112 inside the via 110. In addition, in another em-
bodiment, the vertical projection of the bump 114 on the
substrate 101 only needs to be present within at least
one of the vertical projection of the metal layer 112 on
the substrate 101 and the vertical projection of the light-
shielding layer 136 on the substrate 101.
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[0036] Referringto FIG. 2 again. FIG. 2 is a schematic
top view of a pixel structure 100B according to the present
disclosure in a second embodiment. A viewing angle of
FIG. 2 is the same as that of FIG. 1B. At least one differ-
ence of this embodiment from the first embodiment is
that the bump 114 in this embodiment has a relatively
large area, to enable the vertical projection of the bump
114 on the substrate 101 to extend from inside of the via
110 to outside of the via 110 along an extending direction
of the metal layer 112. For this, the length of the bump
114 is increased without changing the width. Because
the position at which the bump 114 is disposed may cor-
respondingly extend outside the via 110 from inside the
via 110, the design of the pixel structure 100B may be
more flexible. In addition, the vertical projection of the
bump 114 on the substrate 101 is still present within the
vertical projection of the metal layer 112 on the substrate
101, so that the disposed bump 114 does not affect an
aperture ratio of the pixel structure 100B.

[0037] The pixel structure 100A or 100B in the forego-
ing first embodiment or the second embodiment is appli-
cable to a display device. For example, referring to FIG.
3, FIG. 3 is a schematic top view of some embodiments
of a display device 200 according to the present disclo-
sure. The display device 200 includes a display panel
202 and a pixel structure 208. The display panel 202 has
a display zone 204 and a peripheral zone 206. The pe-
ripheral zone 206 is adjacent to the display zone 204, for
example, the peripheral zone 206 is surrounding to the
display zone 204. The pixel structure 208 is disposed
inside the display zone 204 of the display panel 202. The
disposed pixel structure 208 may be the pixel structure
100A or 100B (thatis, including a bump disposed therein)
described in the foregoing first embodiment or second
embodiment. In addition, for simplicity of the drawing,
one pixel structure 208 is shown in FIG. 3.

[0038] The display zone 204 may output an image by
using liquid crystal molecules (not shown) inside the dis-
play zone 204. Similar to the above, because the pixel
structure 208 that includes a bump may reduce a settle-
ment degree of the topography inside the structure, dis-
clination of the liquid crystalmolecules of the display zone
204 can be avoided, and a problem that the display zone
204 cannot normally output an image or that brightness
is uneven is further avoided. In another aspect, because
the peripheral zone 206 does not need to output an im-
age, it can be flexibly chosen whether the pixel structure
that includes the bump is to be disposed inside the pe-
ripheral zone 206. For example, in some embodiments,
the pixel structure 208 that includes the bump is only
disposed in the display zone 204, and the pixel structure
that is disposed on the peripheral zone 206 does not
include the bump. However, the present disclosure is not
limited thereto. In another embodiment, the pixel struc-
ture 208 that includes the bump may is disposed in both
the display zone 204 and the peripheral zone 206.
[0039] In conclusion, the pixel structure of the present
disclosure includes a bump, afirstinsulating layer, a sem-
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iconductive layer, a second insulating layer, a metal lay-
er, and a planarization layer. The first insulating layer
may protrude through a topographical form of the bump
and a protruding portion may be formed. With the pres-
ence of the protruding portion, a height difference be-
tween the second insulating layer and the metal layer
may be reduced, and topographical fluctuations of an
upper surface of the planarization layer are reduced ac-
cordingly, so that liquid crystal molecules that are sub-
sequently formed above the planarization layer are less
affected by the topography, so as to further avoid discli-
nation of the liquid crystal molecules. In another aspect,
an area of the bump may be less than that of the metal
layer and a light-shielding layer, so that the presence of
the bump does not affect an aperture ratio of the pixel
structure. That is, while the aperture ratio is maintained,
the pixel structure reduces a height difference between
the second insulating layer and the metal layer.

Claims

1. A pixel structure (100A and 100B), disposed on a
substrate (101), and characterized by comprising:

a bump (114), disposed on the substrate (101);
a first insulating layer (102), disposed on the
substrate (101) and covering the bump (114),
wherein the firstinsulating layer (102) has a pro-
truding portion (104) where the first insulating
layer (102) covers the bump (114);

a semiconductive layer (106), disposed on the
protruding portion (104);

a second insulating layer (108), disposed on the
first insulating layer (102) and the semiconduc-
tive layer (106), wherein the second insulating
layer (108) has avia (110) positioned above the
protruding portion (104) and exposing the sem-
iconductive layer (106);

a metal layer (112), electrically connected to the
semiconductive layer (106) through the via
(110), wherein the bump (114) is present within
a vertical projection of the metal layer (112) on
the substrate (101); and

a pixel electrode (130), electrically connected to
the semiconductive layer (106).

2. The pixel structure (100A and 100B) according to
claim 1, characterized by further comprising:

a planarization layer (116), covering the metal
layer (112) and the second insulating layer
(108), wherein the bump (114) is located be-
tween the substrate (101) and the planarization
layer (116), the planarization layer (116) has a
concave portion (118), the concave portion
(118) is located on an upper surface (S) of the
planarization layer (116) opposite the metal lay-
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er (112), the concave portion (118) is at least
partially overlapped with the via (110), and a
maximum depth of the concave portion (118) is
less than 100 nanometer.

3. The pixel structure (100A and 100B) according to
claim 1, characterized by further comprising:

a planarization layer (116), covering the metal
layer (112) and the second insulating layer
(108), wherein the bump (114) is located be-
tween the substrate (101) and the planarization
layer (116); and

a display medium layer (132), disposed on the
planarization layer (116), having a plurality of
display media (134).

4. The pixel structure (100A and 100B) according to
claim 1, characterized in that the vertical projection
of the bump (114) on the substrate (101) extends
from inside of the via (110) to outside of the via (110)
along an extending direction of the metal layer (112).

5. The pixel structure (100A and 100B) according to
claim 1, characterized in that a thickness of the
bump (114) is T1, a thickness of the semiconductive
layer (106) is T2, and 1.5< (T1/T2) <5.

6. The pixel structure (100A and 100B) according to
claim 1, characterized in that a thickness of the
bump (114) is T1, and 100 nanometer <T1<250 na-
nometer.

7. The pixel structure (100A and 100B) according to
claim 1, characterized in that the firstinsulating lay-
er (102) and the second insulating layer (108) are
respectively formed of a single dielectric layer or a
plurality of dielectric layers.

8. The pixel structure (100A and 100B) according to
claim 1, characterized in that at least a portion of
the metal layer (112) is adapted as a data line, and
the at least a portion of the semiconductive layer
(106) has extended in a direction as the data line
extends.

9. The pixel structure (100A and 100B) according to
claim 8, characterized in that the at least a portion
of the semiconductive layer (106) is disposed over-
lapping the metal layer (112) in a direction perpen-
dicular to the substrate (101).

10. The pixel structure (100A and 100B) according to
claim 1, characterized by further comprising:

a light-shielding layer (136), disposed above on
the substrate (101) and above the bump (114),
wherein the metal layer (112) is located between
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the light-shielding layer (136) and the bump
(114).

11. A display device (200), characterized by compris-
ing: 5

a display panel (202), having a display zone
(204) and a peripheral zone (206), wherein the
peripheral zone (206) is adjacent to the display
zone (204); and 10
the pixel structure (208), disposed inside the dis-
play zone (204), comprising:

a bump (114), disposed on the substrate
(101); 15
a first insulating layer (102), disposed on

the substrate (101) and covering the bump
(114), whereinthe firstinsulating layer (102)

has a protruding portion (104) where the first
insulating layer (102) covers the bump 20
(114);

a semiconductive layer (106), disposed on

the protruding portion (104);

a second insulating layer (108), disposed

on the first insulating layer (102) and the 25
semiconductive layer (106), wherein the
secondinsulating layer (108) has avia (110)
positioned above the protruding portion
(104) and exposing the semiconductive lay-

er (106); 30
a metal layer (112), electrically connected

to the semiconductive layer (106) through

the via (110), wherein the bump (114) is
present within a vertical projection of the
metal layer (112) on the substrate (101); 35
and

apixel electrode (130), electrically connect-

ed to the semiconductive layer (106).
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